Ureteral duplication is a comparatively frequent urinary tract anomaly. Ureteral triplication is rare, but quadruplication is extremely rare. In this study, we describe a case of ureteral quintuplication, the first such report in the Englishlanguage literature. A newborn female baby was diagnosed with left ureteral quintuplication. The left ureter was divided into 5 ureters with 5 renal pelvises within approximately 3 cm of the urinary bladder, and trace parenchyma of the kidney was noted. The patient was born within 60 km of the epicenter of the 1986 Chernobyl disaster, 24 years after the catastrophic nuclear accident, and is currently aged 3 years. Defects can be bilateral or unilateral, and different defects often coexist in a single child.
C ongenital anomalies of the kidney and urinary tract constitute approximately 20%-30% of all anomalies identified in the prenatal period. 1 Defects can be bilateral or unilateral, and different defects often coexist in a single child.
Congenital anomalies of the kidney and urinary tract occur at a frequency of 1 in 500 live births and are a common cause of renal insufficiency in childhood. They encompass a wide spectrum of malformations, including anomalies of the kidney, collecting system, bladder, and urethra. 2 Worldwide statistics indicate that they are a cause of end-stage renal failure in children in 30%-43% of cases, 3 and the rate increases to 60% when the earlier stages of chronic kidney disease are considered. 4 Although ureteral duplication is a comparatively frequent urinary tract anomaly, identified in 0.32%-0.8% of the population, triplication is rare, and quadruplication is extremely rare. Until 2001, only 5 cases were described in the English-language literature, most of which involved incomplete multiplication and associated additional urinary tract malformations. In this study, we report a case of ureteral quintuplication and present postoperative photos. This is the first such report in the Englishlanguage literature.
CASE REPORT
The patient is a 3-year-old girl who was born within 60 km of the epicenter of the 1986 Chernobyl disaster (Ukraine), 24 years after the catastrophic nuclear accident. The mother lived in Owrucz, within 60 km of Chernobyl, during her pregnancy and was in the area of the epicenter when the urinary tract system of the infant would have developed.
Prenatal ultrasound scans at 15-16 HBD (ie, week of pregnancy; from the Latin, hebdomen) showed urine retention in the right kidney of the fetus. Repeat ultrasound at 34 HBD showed malformation syndrome consistent with polycystic disease of the right kidney and digestive tract pathology of unknown etiology. Caesarean section was performed at 36 weeks' gestational age because of intrauterine infection and fetal asphyxia. The infant's birth weight was 2380 g, and the Apgar score was 1. After birth, the baby was admitted to the intensive care unit, where antibiotics were administered and diagnosis of malformations was initiated. Postnatal diagnoses included oesophageal atresia with tracheo-oesophageal fistula, biliary atresia, hydronephrosis of the right kidney and right megaloureter, persistent foramen ovale in interatrial septum, and anemia. Genetic studies were not performed.
Surgery was performed on day 2, consisting of thoracotomy with end-to-end anastomosis of the esophagus and closure of the tracheo-oesophageal fistula (medical history number e 1482/2010). The patient received antibiotics, including cephalosporins, amikacin, vancomycin, and fluconazole. Postnatal ultrasound showed an enlarged right kidney measuring 55 Â 26 mm, calyces of 2 mm, parenchyma of 13 mm, renal pelvis measuring 20 Â 9 mm, the right ureter in perivesical space with a width of 8 mm, left kidney measuring 30 Â 14 mm. The renal pelvis and ureter were undetectable.
The patient was diagnosed with acute pyelonephritis at 5 months. Urine cultures showed Pseudomonas aeruginosa infection, and the patient was treated with Fortum, Meronem, Flonazol, and Furagin. She was hospitalized many times during the first year of life because of urinary tract infections. Micturating cystourethrogram revealed grade V right vesicoureteral reflux and grade II left vesicoureteral reflux. The patient was not on antibiotic prophylaxis after vesicoureteral reflux was diagnosed because there are not these recommendations in Ukraine. Isotope study showed trace renal excretion and impaired emptying of the right kidney. Because of urine retention in the right upper urinary tract and nonexcretion in the left kidney, ureterocutaneostomy was performed on the right side to improve drainage of urine. In 2010, the patient underwent operation by William's technique (medical history number e 13620/2010). During this operation, ureter fissus was diagnosed. The ureterocutaneostomy was installed below the ureteral bifurcation receiving good vesicoureteral reflux of the right kidney and nonretention on this side. The patient was on antibiotic prophylaxis with Nitrofurantoin in dose of 2 mg/kg/day. However, the urinary tract infections persisted, and the patient was hospitalized many times. Urine cultures indicated infection with Escherichia coli, Enterococcus faecalis, Streptococcus pyogenes, and P aeruginosa. Repeat isotope study of the kidney confirmed nonexcretion in the left kidney (Fig. 1) . Left nephrectomy was elected (medical history number e 14421/2011) and performed without complications. The complex renal anomaly of the left kidney was diagnosed during the operation (Fig. 2) . Quintuplication of the left ureter was identified, specifically division into 5 ureters with 5 renal pelvises within approximately 3 cm of the urinary bladder (Fig. 3) . Trace parenchyma of the kidney was also noted. Everything was ablated without complications. Cephalosporin was administered after the surgery. Currently, no urinary tract infections were diagnosed in the baby after left nephrectomy with well-functioning ureterocutaneostomy on the right side. Creatinine and urea levels were normal. Control isotope study of the kidney was performed in December 2012 and showed progression in secretory and excretory function.
COMMENT
Congenital malformations of the kidney and urinary tract account for 50% of all congenital abnormalities, and approximately 85% of these involve the urinary tract. 5 The ureters develop at the beginning of the 5th week of gestation as ureteral buds (UBs) originating from the mesonephric (Wolffian) duct. A series of inductive interactions occur in the intermediate mesoderm, between the metanephric mesenchyme and the epithelial derivatives of UB at the caudal end of the nephrogenic cord. The UBs grow rapidly to penetrate the metanephric mesenchyme and give rise to the renal collecting system, that is, the ureters, renal pelvises, calyces, papillary ducts, and collecting ducts. 6 Embryologyically, supernumerary ureters can arise because of duplication of the ureteric bud, 6 a process, which can be partial or complete. The metanephric tissue may then divide into multiple parts, each with its own pelvis and ureter. 7 Ureteral duplication as a common urinary tract malformation has been precisely described. Ureteral triplication is a rare malformation, and only approximately 100 triplication cases have been reported. 8 We searched the English-language literature and found only 5 cases of ureteral quadruplication and 1 case of 6 functioning kidneys on the left side. [9] [10] [11] [12] [13] Our case is the first of ureteral quintuplication with associated renal atrophy. In our patient, the left ureter divided into 5 ureters with 5 renal pelvises within approximately 3 cm of the urinary bladder and trace renal parenchyma was noted. The patient was born within 60 km of the 1986 Chernobyl disaster epicenter, 24 years after the catastrophic nuclear accident. The Chernobyl disaster is widely considered to have been the worst nuclear power plant accident in history and is one of only 2 classified as a level 7 event on the International Nuclear Event Scale, the other being the Fukushima Daiichi nuclear disaster in 2011.
14 Environmental factors such as viral and bacterial infections, x-ray radiation exposure, drugs, and smoking are significant etiologic factors in congenital anomalies of the kidney and urinary tract. Environmental factors such as viral and bacterial infections, X-ray radiation exposure, drugs, smoking, alcohol abuse, food shortage, and pharmaceuticals are significant aetiologic factors in congenital anomalies of the kidney and urinary tract.
